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e kA, R HC BRLAPCTAWE S THAL R LB ERES LR EGHELT, ¥ EH5F HC
28 PCT KB AW R & THABE HC 28, sT# A HC & F 475X F T4 42 % & (ROC) 45 #7,PCT 14
ROC w4 F @212 0.685, & £ > T 41 & o WBC Ao P Mt mieF 6 ROC W& TaAr, JEAE DKA 45
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Changes of serum procalcitonin level in patients with
diabetic hyperglycemic crisis

Jia Li, Yi Li, Pi-jun Yan
(Department of Endocrinology, the Affiliated Hospital, Luzhou Medical College,
Luzhou, Sichuan 646000, China)

Abstract: Objective To explore the changes of serum procalcitonin (PCT) in patients with diabetic hyper—
glycemic crisis (HC). Methods The serum PCT, lactic acid, white blood cell (WBC), neutrophil rate, blood
amylase, urinary amylase and the other clinical parameters were determined in 160 patients with HC and 50
diabetic patients without HC. The 160 HC patients were divided into 2 groups: HC with infection and HC
without infection. The PCT level was compared between the three groups. The HC patients without infection
were divided into hyperosmolar hyperglycemic syndrome (HHS) subgroup and diabetic ketoacidosis (DKA) sub-
group. The PCT level was compared between the two subgroups, the relationships of PCT with other clinical
parameters were analyzed. Results The serum PCT levels in the HC patients with infection were remarkedly
higher than those in the HC patients without infection and the diabetic patients without HC. But when there
was no infection, serum PCT level in the HC patients was still higher than that in the diabetic patients
without HC. Receiver operating characteristic (ROC) curve presented that the area under curve (AUC) of PCT
(0.685) was smaller than that of white blood cell (0.706) and neutrophil rate (0.702). In the HHS and DKA
subgroups without infection, the serum PCT was positively correlated with serum lactic acid (r= 0.411 and
0.514). Serum lactic acid entered respectively the multiple regression equations of PCT as a dependent variable.
Conclusions Even if there is no infection, serum PCT is higher in HC patients than in diabetic patients
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without HC. Serum lactic acid is the independent contributing factor for PCT. The diagnostic value of PCT for

infection is limited in diabetic patients with HC.
Keywords:
drome; infection

WE PRI = A 54 (hyperglycemic crises, HC)
A3 5 MW 598 2545 1iF (hyperosmolar - hyperglycemic
syndrome, HHS) FI# bRy EAE R T 2E  (diabetic ke
toacidosis, DKA ) , J2 5 /R ik P 1~ Fe 22 ) 2 0F &
i, SR I PR DL s S ERE o SRR L LS A
A IHE . FHERGE W2 W REYT S HC 8RR
HFEE i 1135 R 45 2% J5 (Procalcitonin, PCT) /R 4
PR PE I 75 INAE (1) USRS WiHE AR EBEIG IR ) 2 4%
Z AHTE HC KAWL T L PCT MR AL EHE , X2k
YLRZ B anfal, HRTAFSER 2 AR SCEGARI HHS
DKA BFHTEA TG L T AME 1 PCT 7KK,
PIPAN HAE HC & A B I R AR A0 B 3 3

1 #ABEFIE

1.1 HRIH
PEHL 2013 4E 7 A 1 H -20154E 6 A 30 HAEA
BE b BHMEBE ) HC s (A5G HHS 1 DKA)160
B, Hrp 0k 84 ], Lotk 76 ) 4EKE 38 ~ 74 % O
¥162.7 % . BERIRIZWIAT A 1999 4EHH L DA H A
Wi PRI 2T e oy TR UE , HEBR AR K W8 RS AT U
HAME PRI . HHS .DKA 2 Wik AT & rh AR B 24 2o hk
PRI 5325 2012 AFRi b [ e U S S22 W S5 16YT
BREW. ARYEA JCEYL S HC BG4 N HC R
2. HC BRYLL TPk 43 ], Lot 37 il ; 4F- i 38 ~ 71
%P 611 % . HC JRERGL 418 M 41 6], otk 39
] 4EHE 41 ~ 74 % P44 64.3 % SR ITA LA I
2R BHPEAE A Hehn . AR B 24 B DI R 3%
i PR F R R 2 JE AR B A S A HE
I3 VO PRI X R ZH O PR s & HC 41)50 141, Tt
DKA, Joiguifidln . Bk 26 1], 2otk 24 5 AR
36 ~ 77 %, ¥ 62.6 & . 3 HEBRTE R  HAWKE IR
LT RAE, nFL PR T EE | B B e e LT
AR A AKSE RIS DIReIE (B /NekiEid % <
30 mi/min) JBERR R iR MR RGN . A ALIAAE
ARSI RIS R RS IR AT L
1.2 WRFAE
JI A s A B Ja B4 A I BT A R 2 /1) A7
ROEAT L PCT A6 0 4 [R] B 1454 7 0t ) i 2L 2 L ' 2y

procalcitonin; hyperglycemic crisis; diabetic ketoacidosis; hyperosmolar hyperglycemic syn-

AE HL AT I PR R E Ry Il 45 25 T R B
7 YL RIS SR AR A A T IR R Ay, B S A
AT RN PR IS T USTAE RIRYY . 516 12h
JE YRR K M5 FF DR AR S . i PCT A6l
K2R RS S R A Al 4 B sh g o)
HHX(Elecsys 2010 ) . I L AR 5 2R 5 [ B3 355
&, Hr 7600-20 A4k 4 [ 8h /A A, DL AL B I
D5E
1.3 SitFEFHE

K HH SPSS 19.0 ZE 4R A TE I 43T , IEAS 43
A5 FERE AR = B2 (X £ 9) 38R, PRALIA] HL 85
TSTREA ¢ K58, 22 40 [ B4 FH B0 R 28 0 28 4 T ot
DL LSD #5547 P M Eb ¢ . PCT . IfiL 1 41 it (white
blood cell, WBC )3 1%§ . P4 21 Jif 38 25 % JEk L 1y 12
Wi {5 218 TAERFAE 28 (Receiver operating
characteristic, ROC ) 4347 , Z % [a] #H C: FH Pearsonf
KA, LAZ T N H AT i PCT IR, P<
0.05 hERA G FE X,

2 HR

2.1 HERRRITERZE HC JEREE AT HC BEEER
FEIGKRIEFRILE

34 FE AN A (alanine transaminase,
ALT) .5 545 5 i (aspartate transaminase AST) . Ifil
PRVE WS . i JJLAT (serum creatinine, Scr) . Ifil $L7% .B
A4k (brain natriuretic peptide, BNP) | i i JJL4T
#HH T (high-sensitivity troponin T,hs-TnT) LA M
PCT &4 PRA BN R I 220, ERA G2 L
PR L3 & BLTCIe A o By, K HEHC 4 ik
AAabn U TR T HC 4. A UL bE IR
i R PCT B k= T oI e 0y P AR PR 3 7E ]
FETCRY TS O , K2 HC (s IR 4 PCT {Hik
(0.79 £ 0.74)ng/ml, B2 /&5 FJC HC MM PRI i 4
(0.07 +£0.05)ng/ml, W3 1,
2.2 HC #48 PCT.WBC, H 4 4 R Z=12 lfy J 3
) ROC Bh& 4t

XA JCIER G PI4] HC 82 PCT \WBC , H 4
Y L R WL (A B R T ROC s dr, vl
PCT #y ROC Hh£k T miFY 0.685, 1k T- WBC Flrk
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£ 1 WERFXEAHC ERPAF HC BERANEZIGFISIRILE (x£9)
2153 BMI/ SBP/ DBP/ GLU/ HbA1c/ TC/ TG/
(kg/m?) mmHg mmHg (mmol/L) % (mmol/L) (mmol/L)
BEFRIC HC #H(n=50) 2491+3.02  138.04+1473 81.56+11.89 11.17 + 3.53 8.72 +2.05 4.84+0.88 2.90+1.35
HC /& 4e41 (n=80) 2435+339 134591670  84.41:9.31  26.17+1536° 960229 558+1.40"  353x297
HC 444 (n=80) 2501+295  136.82+13.37 83.79+10.02 2254+1179" 9.99+205" 526+113"  4.14+3.33"
F1E 0.969 0.901 1.247 24,506 5.471 5.988 2.990
P 0.381 0.408 0.290 0.000 0.005 0.003 0.052
215 HDL/ LDL/ ALT/ AST/ MLFERS T SRR | 1ML /
(mmol/L) (mmol/L) (u/lL) (u/L) (ulL) (u/lL) (mmol/L)
BERFRIC HC 41(n=50)  0.93+0.22 295+0.78  29.76+10.02  3044+759  66.02+10.66  119.10+40.99  0.12+0.17
HC k&4 (n=80) 1.072+£0.27 3194091  76.91+47.75" 59.30+3357" 120.96+93.63" 394.37 +201.53"  2.95+ 2.4"
HC Ee41(n=80) 1.00+0.31 332+0.88"  84.56+55.04" 75.63+43.24"7 136.29 +90.49” 32155+ 193.38"2 3.28 + 2.30"
FAG 1.495 2.774 24,712 27.177 13.323 39.535 40.644
P1H 0.227 0.065 0.000 0.000 0.000 0.000 0.000
2153 Scr/ 1M1 FLER / WBC/ HE LA BNP/ hs-TnT/ PCT/
(pwmol/L) (mmol/L) (x10°L) T2 1% (pg/ml) (ng/ml) (ng/ml)
PRI HC #H(n=50) 63.32+13.18 0.26 +0.29 7.80£1.26 0.70 £0.05 68.53+14.22  0.03+0.02  0.07+0.05
HC /&4 41 (n=80) 123.31+50.39" 4.87+278°  1203x4.91"  0.79:0.08"  86.46+40.91° 0.25+031" 0.79+0.74"
HC 44 (n=80) 113.92+4557"  6.34+3.80Y2  14.85+4.09"2 0.84 +0.05"? 130.96 + 69.55"? 0.63+0.79Y? 1.41+1.30"?
F{E 33.285 69.214 47.975 79.475 27.780 21.423 32.368
PA 0.000 0.000 0.000 0.000 0.000 0.000 0.000
T D)5 BRI JC HC 2H L%, P<0.05;2) 5 HC Jo/gifes Lb#s, P<0.05
% 2 HHS 71 DKA A EEIGRIEFRILER (n=40,xx5)
2133 BMI/ SBP/ DBP/ GLU/ HbAlc/
(kg/m?) mmHg mmHg (mmol/L) %
JCIEY HHS T4 24.86 + 3.48 133.33 + 16.26 83.55 + 8.92 39.06 = 10.41 10.58 +2.38
TG DKA 41 23.85 + 3.27 135.85 + 17.25 84.73 + 10.05 13.28 +5.33 8.62+1.72
tH 1.346 -0.674 -0.553 13.940 4236
P{E 0.182 0.502 0.582 0.000 0.000
213 TC/ TG/ HDL/ LDL/ ALT/ AST/
(mmol/L) (mmol/L) (mmol/L) (mmol/L) (u/L) (u/L)
JCIEY HHS T4 5.91+1.55 443£3.72 0.98 +0.24 3.35+0.90 80.37 = 50.66 60.12 + 33.53
JGIEYe DKA 41 5.25+1.15 2.63+1.55 1.05 + 0.29 3.04+0.91 73.45 = 45,03 58.48 + 34.02
i 2.143 2.821 -1.127 1572 0.645 0.218
P{E 0.035 0.006 0.263 0.120 0.521 0.828
4151 IMLIER i / FRYER Tt | 1M / Ser/ 1MFLAER / WBC/
(u/L) (u/L) (mmol/L) (' mol/L) (mmol/L) ( x10%L)
JCIEY HHS T4 110.35+80.19  383.26 + 194.81 1.00 + 0.61 137.50 = 50.51 425271 13.10 + 5.28
JGIEYe DKA 41 149.57 +102.66  405.48 + 209.91 4.91+1.89 109.13 + 46.69 5.48 +2.74 10.96 + 4.32
18 -1.904 -0.491 -12.425 2.609 -2.015 1.987
P{E 0.061 0.625 0.000 0.011 0.047 0.051
2151 t}f;ﬂ%ﬁ%{ﬂ BNP/ hs-TnT/ Jilikz379=0) oH PCT/

R % (pg/ml) (ng/ml) (mmol/L) (ng/ml)
eI HHS 40 0.81+0.09 87.08 + 40.95 0.33+0.34 338.83 + 14.12 7.39+0.03 0.64 +0.52
Toly DKA T4 0.76 £ 0.07 85.83 + 41.39 0.18+0.27 299.95 + 13.70 714020 0.95+0.90
(i 2.667 0.135 2.179 12.499 8.070 -1.848
PAE 0.009 0.893 0.032 0.000 0.000 0.068
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KA AY ROC I R AR, P IhZ Ay REih 2.219 f12.141, WLk 4.
H24 0.706 F110.702. VLEHAL

. B 7 4] TR VAN

W BT JC B (1 HC JE 34 43 HHS . 41 # e i SO
. N VN AR t 10.
DKA W41, WL PRI R LRSS 5] HHS ¥ B ffERZ .
Scr.hs-TnT B 5 T DKA 41 HIMFLEE K F A% 1
T DKA #H., Pi4H PCT (H & R G i X (H fia -4.960 1830 -2.710 0010
DKA 4% HHS A FFesmtatt, L3k 2, BBk 0.017 0.005 0.445 3.064  0.004
2.4 HHS F1 DKA TP S0 PCT E&=H Pearson 2
ﬁﬁﬂ'ﬁ;@ﬁcﬂ gﬁiz"'f IEI UH ﬁ’*ﬁ’ H -4.376 1.744 -2.510 0.017
BB 0.014 0.005 0.377 2.692 0.011

Xt 40 BITCREHL A HHS 7 2H 8 A 45 PRAE b
4T Pearson fAf AHIC 34T, & 3K PCT X5 Ser il FL
iR \hs=TnT IEE S ARG, AHOC R 3R 0390, o 5078 731 5050 0.004
0.411.0.324 i1 0.445. LA PCT Jy (R hE Mgt dibn BiEE 0016 0.005 0423 3106  0.004
A 2R (GLU YA BB (T 22 U R 1 LR 0.056 0.026 0.287 2110  0.042
b AABRHE P<0.05, flFBRA5HE P>0.10) 347 Z T WBC 0.027 0013 0275 2044  0.048
B A5 HT , A IE % L FLR \WBC 3 M8 HrR

JiENA 0.065 0.027 0.334 2387  0.022

HEARNA R, [ J7 B4R : PCT=-5.278+0.016 x 4 TRERH) DKA TAS L& BlE 53T

M35 % & +0.056 x Ifil FLAR +0.027 x WBC, 3 # f5 i S

LA R BN HIH 0.423.0.287 1 0.275, W3, B B
PAFIRETT AT 40 BITC/ L) DKA WA B E

AT TR B S0 #T , PCT 5 ML Myl . R U K3 . Scr ol 0027 0278 0096 0924

ML ¥R .pH . WBC #H5¢, #H 3¢ & %04 % 4 0.508 . P 0168  0.045 0514 3693  0.001
0.414.0.436.0.514 .-0.491 F1 0.426, UL PCT N 2

i, HARA$8hr o A28 & (GLU Ry A B & R iT Wt -0.102 0272 =374 0710
PN RBHERTESN AR P<0.05, HEbpbRf p>  MAM 0112 0051 034 2219 0033
0.10)HEAF 2 T35 25 A AT AL TLRG | L EH T 2 MFEkEE  0.003 0.001 0.332 2141  0.039

ANFEFRIEA BNE AR, BH ARG . PCT=-0.102+
0.112 x MFLER +0.003 x MK MG, Bi Zhrefemys 3 Wik

PL HHSHI DKA Sk EZLRBLAY HC JEHE R i

L W UL G A ERE |, O PR AR PR P 2K AL, iR b

A B K e TR L DA A B 50 1 T S0

109 == — PCT LUERE W ER 2 e R R, AR R

0.8 - : A= HC (1) 160 ks IR B AP Th g . & ThBE .BNP,

& 06+ ' hs-TnT . Ifil bR JE 495 1 55 6 A 25 BA W &5 T3k HC B b

E YR PR H A , T UL AL BB RO 0T 5% LG 3ok

1 5 HH S B A P LR TS 25 S I PCT {8, 7F HC

. | KT PCT X A2 W i an el , H i 1= P9 AH
0 02 04 06 08 10 KB ABFFE IE R ET XX — A S TR o

N, EH B AR ORI S PCT B BT

TR A PR B, R A O s L T, &

A HC B, R g M E I PCT (BT IH & FEHC

WEIR W 85 . H ROC & ¥F 4 HC A& AE it PCT,

. 5 .

@1

MIE HC ®4H PCT.WBC. Hithi g %5
W ERRH ROC ik

PDF pdfFactory Pro www.fineprint.cn


http://www.fineprint.cn

PDF pdfFactory Pro

EARR

A, A PR o UM R A 7 1 T TS 3R R 72 A

WBC ., H 1 r 20 it 5 X T e (R 2 W M, 28 5 R B0
PCT i ROC Hhk T Y 0.685, £L 2K T WBC . H
k74038 ROC T A, Al WAEHC K A=AT
HMELM PCT {EA B Tt , & I B i 0 mT Rtk —
TR ARG 2 W EA R o AP BIEAS
BRZ R — Y KA, HC & BB PCT Xt
BRI AR S S A TR R A &
SCRYLEAE, o] LAE— 25T (R U 05 B ARV %
I 15 T PCT I AR I FH & R PR I 4 22 11 5 D J&
YY) 15.46(0.25 ng/ml)?,

AWFSE A, ToIREGL ) HHS F1 DKA B4 PCT {4
FbAe, 22 5 Jegiit2# = X, {H DKA 4183 PCT 7t
AT A W o PR ERAE DG4 S £ ot AP 1l I
AR TR LR L PCT JH 5 f 5% i DR 25 1
ZEHFF] HHS 1, PCT (A 515 5% e L ALIR |
WBC ¢ R %% . DKA &AM ,PCT M F = 5 im #l
i 0L VE Ao ) T R R R B AT ANl A HC
BT, PCT M TS 345 M FLER 2 DIAH G . AR
DKA —Z Il FLER /K- 3 &5 T HHS —41, T DKAZL
BH PCT MAHXT T e B vl BB S5 0 6 . L FLIR
A SUIGHE T AR AN A2 1) R Rk A b dE b o IE
WAFOUT  HLACE A A A A A R, LR
FEE AN AT LUl TR AR G, il FLER K EAS
L 2 mmol/L. SR SR R At = A K s LR , i ik
HUARIEBREE ) o ML FLIR /KT REAE — 8 F B b S AL
iy AL ARIRIE S O, BRI S, Ko
E o , SNE I LR KRR A H P TAN A5 IERR T RE
J L 1 ) T R AT R W LS B9, PCT S5 LRI

SRR R TE MR INAE B W7 P R BRE, (HAETG
JEYLEOLT  AERE PR fE S RE NS DL T X RNIE R 2
EASRAEAE  BRAEF SR B R J . AWFFEIESE , HC
gz A Bt B JCI YL A7 AE PCT o nf RERH &8 7, PCT
5 FLRRAFAE WA IEAH R . PCT 1T Rk
YLFTE, RSB BT AL R RERRFAY F B,
¥ PCT 51 ZLER 2 $5hRiEAT45 G 1TAN , B A B Tl
PRXT PCT Hr{E 55 T

B2 BRI HC B BV AR O S DL R
1. PCT {EH % W T+, PCT 197+ 5 1 FL R /K 7
(T 2 UM G SO AU BN B 6
P, 7E HC K AR} PCT XHEULZ Wi EA BR
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